RADIAL TIRE FOR HEAVY LOAD 
(JP05-319015) 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to the radial-ply tire for heavy loading which enabled 
prevention of the exposure failure to the inner liner layer of a carcass cord in 
more detail about the radial-ply tire for heavy loading. 
[0002] 

[Description of the Prior Art] 

As for radial-ply tires for heavy loading, such as a track and a bus, it is common 
that the carcass layer comprises a rigid high steel cord, and the inner liner layer 
is arranged as a rubber layer for air leak prevention inside this carcass layer. 
When carrying out vulcanization molding in manufacture of a pneumatic tire, an 
unvulcanized tire is inserted in a metallic mold, a bladder is expanded from the 
inside, a lift is earned out to the internal surface of a metallic mold, and it is made 
to press as everyone knows. However, in the case of the radial-ply tire for heavy 
loading by which the carcass cord was constituted as mentioned above from a 
rigid big steel cord, Since very big tension occurs in a carcass cord in the lift 
operation at the time of the above-mentioned vulcanization molding, the carcass 
cord may move to the unvulcanized inner liner layer side, and may be exposed 
to the surface. It is easy to generate many tension from the tread part which 
becomes the largest, applying especially exposure of this carcass cord to a 
shoulder part. Thus, since it is impossible, already presenting practical use, 
since the airtightness of restoration air falls must discard the tire vulcanized by a 
carcass cord being exposed on the surface of an inner liner layer as inferior 
goods. 
[0003] 

[Problem to be Solved by the Invention] 

The purpose of this invention is to provide the radial-ply tire for heavy loading 
which enabled prevention of the exposure failure to the inner liner layer of the 
carcass cord (steel cord) generated at the time of the vulcanization molding of a 
tire. 
[0004] 

[Means for Solving the Problem] 



1 



This invention which attains the above-mentioned purpose winds up outside 
both ends of a carcass layer which consists of steel cords from a tire Inner side 
around a bead core on either side, respectively, and an^nge a belt layer to the 
periphery side corresponding to a tread part, and. In a radial-ply tire for heavy 
loading which has arranged an inner liner layer which becomes inside from 
air-impemieable rubber, It inserts so that a reinforcement layer which consists of 
an organic fiber code of at least one layer between said carcass layer and an 
Inner liner layer may be extended from a tread part to a tire maximum width 
position at least, An end count of an organic fiber code of this reinforcement 
layer was made Into 1 or more times of end count E of a steel cord of said 
carcass layer. 
[0005] 

Thus, It Inserts so that a reinforcement layer which consists of organic fiber 
codes between a carcass layer and an Inner liner layer may be made to extend 
from a tread part to a tire maximum width position at least In this invention, And 
by having made an end count of the organic fiber code into 1 or more times of an 
end count of a carcass cord (steel cord), it is lost that It Is prevented by big 
tension generated at the time of vulcanization molding that a steel cord moves to 
an inner liner layer, and It causes exposure failure with It. 
[0006] 

Hereafter, working example shown in a figure explains this invention concretely. 
Drawing 1 is what showed a section of a meridian direction of a radial-ply tire for 
heavy loading which consists of working example of this invention, around the 
bead core 3, from a tire inner side, outside, the carcass layer 2 which comprised 
a steel cord can wind up the both ends, and they are stopped. The belt layer 6 
which the inner liner layer 5 which Is from air-impermeable high rubber on the 
innemriost side of a tire is arranged, and becomes the outside of the carcass 
layer 2 corresponding to the tread part 1 from two or more steel cords is 
arranged. The reinforcement layer 4 which is missing from a field from the tread 
part 1 to a tire maximum width position between the carcass layer 2 and the 
inner liner layer 5, and consists of organic fiber codes is Inserted. 
[0007] 

As shown In an expanded sectional view of drawing 2, as for the carcass layer 2, 
the steel cord 2a is constituted as a carcass cord, and, as for the reinforcement 
layer 4, the organic fiber code 4a Is constituted as a reinforcement cord. It Is 
desirable to arrange so that nylon, polyester, aramid, polyvinyl alcohol, etc. may 
be preferably used for the organic fiber code 4a and it may become almost 
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parallel to the steel cord 2a of the carcass layer 2. An end count of the organic 
fiber code 4a of this reinforcement layer 4 is 1 or more times of end count E of 
the steel cord 2a of the carcass layer 2, and has become 2.5 or less times 
preferably. 
[0008] 

What is necessary is just to form the reinforcement layer 4 so that it may extend 
from a tread part to a tire maximum width position at least to both sides, and it 
may be made to extend to a bead part as occasion demands. However, don't 
use both ends as the free end and don't make the bead core 3 stop them like the 
carcass layer 2. The number of the reinforcement layers 4 is good to consider it 
as at least one layer, and to make it 1 - two-layer preferably When arranging 
more than two-layer, it arranges so that the mutual code 4a may become parallel. 
When the mutual code 4a is made to cross, shearing stress arises among both 
layers by the pantograph effect, and it becomes a cause of exfoliation. 
[0009] 

As for the clearance t of the code 4a of the reinforcement layer 4, and the code 
2a of the carcass layer 2, it is preferred to use 0.7 mm or more. If nan^ower than 
0.7 mm, when carrying out the lift of the unvulcanized tire at the time of 
vulcanization to a metallic mold, a possibility that both codes will contact 
becomes high, and on the occasion of tire modification at the time of a run, the 
organic fiber code 4a comes to wear out soon in response to be stripped off by 
the steel cord 2a. Wear of such an organic fiber code 4a centralizes stress there, 
and causes exfoliation failure easily. 
[0010] 
[Example] 

The point which constitutes a carcass layer from the tire sizes 11 R22.514 by E= 
16 end counts/50 mm of a steel cord. And the reinforcement cord of the 
reinforcement layer was made into nylon cords, and eight kinds of tires (the 
comparison tires 1-2 and this invention tires 1-6) which changed the 
specifications of the reinforcement layer as shown in Table 1 were manufactured 
except carrying out the point inserted from a tread part to the position of tire 
maximum width like drawing 1 in common. The tire was manufactured 
conventionally which was made the same as that of each above-mentioned tire 
except not providing a reinforcement layer. 
[0011] 

The situation which the steel cord exposed to the inner liner layer after 
vulcanization molding about these nine kinds of tires was investigated. After 



3 



having equipped the rim 22.5x7.50, respectively, being filled up with 7.0 kg of 
pneumatic pressure / cm2 and making it run 20,000 km under 2725 kg of load, 
and a with a speed of 50 km/h condition by a drum driving test, the tire was 
disassembled and the faulted condition of the nylon cords of a reinforcement 
layer was checked. 
[0012] 
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[0013] 

A notes reinforcement layer end count is a ratio to end count E of a carcass layer. 
Tliis invention tires 1-6 which provided the reinforcement layer more than end 
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count =1.0E had not produced the failure which a steel cord (carcass cord) all 
exposes to an inner liner layer after vulcanization molding so that clearly from 
Table 1 . However, even if it had provided the reinforcement layer, with the tire, 
exposure failure of the steel cord was accepted conventionally which has not 
provided the comparison tires 1 and 2 or reinforcement layer with few end counts 
than 1 .OE of the reinforcement cord. 
[0014] 

As for the comparison tires 1 and 2 and this invention tires 1 and 3 of a carcass 
layer and a reinforcement layer in which inter code distance is smaller than 0.7 
mm, code damage was found in after a 100,000-km run although it was outside 
the gist of this invention. The reinforcement layer was made into two sheets and, 
as for this invention tires 2 and 4 made the relation which crosses a code, code 
damage was accepted similarly. 
[0015] 

[Effect of the Invention] 

It inserts so that the reinforcement layer which consists of organic fiber codes 
between a carcass layer and an inner liner layer may be made to extend from a 
tread part to a tire maximum width position at least as mentioned above 
according to this invention, And by having made the end count of the organic 
fiber code into 1 or more times of the end count of a carcass cord, it is lost that it 
is prevented by the big tension generated at the time of vulcanization molding 
that a steel cord moves to an inner liner layer, and it causes exposure failure with 
it. 

[Brief Description of the Drawings] 

[Drawing 1] It is a meridian direction sectional view showing one working 

example of the radial-ply tire for heavy loading of this invention. 

[Drawing 2] It is a section explanatory view showing the important section of the 

tire of drawing 1 . 

[Description of Notations] 

1 Tread part 

2 carcass layer 
2a (Steel) Code 

3 Bead core 

4 Reinforcement layer 
4a code (organic textiles) 

5 Inner liner layer 6 belt layer 
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We claim : 

1 . Wind up outside both ends of a carcass layer which consists of steel cords 
from a tire Inner side around a bead core on either side, respectively, and 
arrange a belt layer to the periphery side corresponding to a tread part, and. In a 
radial-ply tire for heavy loading which has arranged an inner liner layer which 
becomes Inside from air-impermeable rubber, It inserts so that a reinforcement 
layer which consists of an organic fiber code of at least one layer between said 
carcass layer and an inner liner layer may be extended from a tread part to a tire 
maximum width position at least, A radial-ply tire for heavy loading which made 
an end count of an organic fiber code of this reinforcement layer 1 or more times 
of end count E of a steel cord of said carcass layer. 
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Abstract 

PURPOSE: 

To prevent exposure failure of a carcass cord to an inner liner at vulcanization 
forming by inserting an organic fiber cord reinforced ply between the carcass ply 
and the inner liner ply from the tread part to the widest position of the tire and 
setting the end count of the organic fiber cord more than the end count of the 
carcass cord. 
CONSTITUTION: 

A reinforced ply 4 comprising at least one organic fiber cord is so inserted 
between a cracass ply 2 and an inner liner ply 5 as to extend from the tread part 
1 at least to the widest part of the tire and the end count of the organic fiber cord 
4a of the reinforced ply 4 is set 1 or more times of the end count of the steel cord 
2a of the carcass ply 2. This constitution prevents the steel cord 2a from moving 
to the inner liner ply 5 due to a large tensile force which is produced at 
vulcanization forming so as to prevent the possibility of exposure failure. 
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